Perineuriomas are benign neoplasms composed of perineurial cells. Classically, perineuriomas are divided into 2 distinct clinicopathologic entities, known as intraneural and extraneural perineuriomas. Intraneural perineuriomas, first described as interstitial hypertrophic neuritis, involve the major nerve trunks, causing motor or sensory deficits. Here, we report a case of a 42-year-old man presenting a lesion on the second finger of the right hand. The patient did not refer any previous trauma, tenderness, or sensorial nerve deficit. Histologic analysis showed a plexiform dermal lesion composed of enlarged nerve fascicles due to proliferation of spindle perineurial cells, arranged in onion-bulb-like structures. The proliferating cells showed positive membranous staining for epithelial membrane antigen and were negative for S100 protein, which highlighted residual Schwann cells. Fluorescence in situ hybridization studies revealed the loss of one signal for chromosome 22 probe in 15% of the spindle cells. In our report, we present the first case of cutaneous intraneural perineurioma, a benign tumor, which expands the morphological spectrum of cutaneous neural lesions.
INTRODUCTION
Perineuriomas are rare benign cutaneous and soft tissue perineurial neoplasms, first described by Lazarus and Trombeta 1 in 1978. Classically, perineuriomas have been divided into 2 distinct clinicopathologic entities, known as intraneural and extraneural. 2 Extraneural perineuriomas arise in dermal, subcutaneous, and deep soft tissues and only rarely in visceral locations, 3 whereas intraneural perineuriomas involve the major nerve trunks, causing motor or sensory deficits. 4 In this study, we present for the first time a case of intraneural perineurioma affecting the skin.
PATIENT AND METHODS
A 42-year-old man presented a long history (years) of a skin lesion on the second fingerprint of his right hand extending to the lateral aspect of the digit, which was enlarged in diameter in comparison with the contralateral finger. It was a dermal lesion with the color of normal skin, composed by several cords, irregularly organized, and giving the appearance of a sack of worms. The epidermis was intact ( Fig. 1 ). On palpation, it had a firm consistence. The patient did not refer any previous trauma. No pruritus, tenderness, or sensory nerve deficits were present. On clinical examination, no café au lait spots, neurofibromas, or other signs of neurofibromatosis were detected. He did not show any remarkable history of familiar cancer. A punch biopsy was performed.
Histologic analysis showed a plexiform lesion located at all dermal levels. It was composed of enlarged nerve fascicles embedded within a fibrovascular stroma. The nerves were expanded because of proliferation of spindle perineurial cells, with an ill-defined pale eosinophilic cytoplasm and spindled or round nuclei conforming onion-bulb-like structures with interspersed collagen bundles ( Figs. 2, 3 ). The proliferating cells showed positive membranous staining for epithelial membrane antigen and were negative for S100 protein. At the center of the concentric whorls, S100 protein highlighted residual Schwann cells ( Fig. 4 ).
Fluorescence in situ hybridization studies were performed in formalin-fixed paraffin-embedded tissue sections (4-mm thick) using the LSI BCR/ABL Dual Color Probe Set (Abbott Molecular Inc, Des Plaines, IL) and revealed the loss of one signal for chromosome 22 probe in 15% of the spindle cells ( Fig. 5 ). 
DISCUSSION
Perineuriomas are rare tumors, representing less than 1% of nerve sheath and soft tissue tumors. 5 They are benign neoplasms composed of perineurial cells that can arise at a variety of sites and may show different histopathological attributes.
Pathologically, there are 2 main forms of perineurioma: intraneural and extraneural. Extraneural perineuriomas can be further divided into spindle cell soft tissue perineurioma, sclerosing perineurioma, reticular perineurioma, and plexiform perineurioma.
Extraneural spindle cell perineurioma often arises on the trunk and the extremities of middle-aged adults and only rarely occurs in children. These neoplasms are frequently seen in subcutaneous tissue, whereas the dermis is more rarely affected. Clinically, they present as a well-circumscribed subcutaneous soft tissue mass. 6 The proliferating cells may be arrayed in different growth patterns (storiform, whorled, lamellar, and fascicular) and the lesions may be paucicellular or cellular. The presence of focal infiltration and of cytological atypia does not affect the benign biological behavior of perineuriomas.
Sclerosing perineurioma tends to occur in the superficial tissue of the hands of young adults, although extra-acral locations have been described. They show a hyalinised, dense collagenous stroma, with variable numbers of small plump spindled and epithelioid tumor cells that may exhibit trabecular and whorled growth patterns. 7 Reticular perineurioma is a rare subset of perineuriomas characterized by the presence of prominent degenerative myxoid or edematous stromal changes, sometimes with the formation of pseudocystic spaces. 8 The neoplastic cells contain very-thin elongated cell processes anastomosing in a lace-like reticular pattern, and occasionally, degenerative nuclear atypia can be noted. Most cases occur in soft tissues, whereas only one case of intraneural reticular perineurioma has been reported. 9 Plexiform perineurioma represents an extremely rare variant of perineurioma, with only 2 cases reported so far. 10, 11 Other rare forms of perineuriomas include the sclerosing Pacinian-like perineurioma, lipomatous perineurioma, and perineurioma with granular cells. [12] [13] [14] Intraneural perineurioma, first described in 1964 as interstitial hypertrophic neuritis, 15 is a benign neoplasm composed exclusively of whorls of perineurial cells surrounding nerve fibres and restricted to the boundaries of a peripheral nerve. 4 Other names given to this lesion include "localized hypertrophic neuropathy," "hypertrophic neurofibrosis," and "intraneural neurofibroma." Intraneural perineurioma typically presents in adolescents or young adults as a slow-growing painless mononeuropathy that characteristically causes a progressive loss of motor function and, uncommonly, a sensory deficit. 4 The most common nerve involved in intraneural perineurioma is the sciatic nerve or its branches. Other nerves involved include the brachial plexus, the radial, ulnar, median, femoral, and trigeminal nerves, and the lumbosacral plexus. 4 Cases have been described in the oral cavity. 16 Histologically, intraneural perineurioma involves individual fascicles with a concentric proliferation of cells around nerve fibers within the endoneurium, leading to fusiform swelling and "onion-bulb" formation of the nerve segment involved. 16 These findings are better observed if sections transversal to the nerve are performed.
As described in extraneural perineuriomas, perineurial cells are characterized by immunoreactivity for vimentin, EMA, Glut-1, and claudin-1; show membranous staining for laminin and collagen IV; and lack the expression of S100. 2 They frequently stain for CD34, which seems to be expressed by endoneurial fibroblasts.
In our case, as in other reported INP, perineurial cells stained with EMA and were negative for S100 protein, which highlighted axon-Schwann cell complexes. The etiology of intraneural perineurioma remains uncertain. It was initially thought to be a reactive process, possibly related to trauma, but further studies confirmed that it rarely follows a traumatic event. 4 Our case showed loss of one signal for chromosome 22 probe in 15% of the spindle cells. Molecular studies in intraneural perineurioma have demonstrated abnormalities and/or monosomy of the long arm of chromosome 22, 17 a region known to harbor molecular abnormalities in other nervous system tumors-meningioma and schwannoma. Other studies have revealed cryptic deletions and/or point mutations within this region as well. 18 These findings support the neoplastic rather than the reactive nature of this lesion.
Differential diagnosis in our case should include neural tumors (mainly with a plexiform pattern) and plexiform fibrohistiocytic tumor. Neurofibroma, schwannoma (solitary), circumscribed neuroma and traumatic neuroma may show a plexiform pattern. They usually lack a significant onionbulb component and should be distinguishable by histology. Moreover, the latter type is also preceded by a history of trauma. If present, the onion-bulb-like structures of peripheral nerve sheath lesions are S100 protein-positive, EMAnegative, in contrast to EMA-positive and S100 protein positivity in INP, reflecting their Schwann cell origin. 16 In plexiform perineuriomas, plump spindle-shaped perineurial cells are arranged in nodular formations of different size and set in a collagenous matrix with thin-walled blood vessels. Tumour cells stained positively for EMA, claudin, and glut-1, and only scarce entrapped nerves, positive for S-100 protein and neurofilaments, may be observed. 8, 11 Mucosal neuromas may be the first manifestation of multiple endocrine neoplasia type 2b (MEN2b) syndrome but have also been reported without any other systemic disease. 18 Hypertrophy of small nerves in the dermis may be a mucocutaneous manifestation of MEN2b syndrome, although it has also been described in association with linear pigmentation of the trunk, secondary to scratching and trauma. 19, 20 Rarely, it may follow chronic irritation or rubbing of the skin. Histologically, both conditions can show tortuous hyperplastic nerves with a thickened perineurum 19 but lack perineurial proliferation. Moreover, no chromosomal abnormalities of chromosome 22 have been described in either condition.
Plexiform fibrohistiocytic tumours are composed of nodules of CD68-positive histiocytoid cells, including osteoclast-like giant cells admixed with actin-positive spindled fibroand myofibro-blast cells arrayed in a plexiform pattern. EMA-positive perineurial cells are not present.
In sum, we report for the first time a case of cutaneous intraneural perineurioma, a benign tumor, which expands the morphological spectrum of cutaneous neural lesions.
